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WHAT IS CLAIMED : 

1. A known good integrated circuit having device opt^dnal solder 
ball array or wire bond connections: 

solder ball array connections on an integrated circuit device 
surface; 

an array of wire bond connections electrically connected to 
the solder ball array connectic 

wherein known good irfrtegrated circuit device testing is 
completed prior to mounting the integrated circuit device on an end 
use device by connecting a test device by wire bond connections or 
by solder ball/<x>nnections ; and 

wherein^ when either the wire bond connections are used or the 
solder bdll connections are used for known good integrated circuit 
devigd testing, the other is available for connection to an end use 
device. 


m 


2. The known good integrated circuit device in accordance with 
claim 1, wherein when either the wire bond pad or the stress 
tolerant solder ball connectior/s is used to form a contact with the 
test device, the other is no^ affected by a known good die (KGD) 

20 test. 

3. The known good integrated circuit device in accordance with 
claim 1, wherein the wire/ bond pad connections and the solder ball 
array contacts are on ttte same side of the integrated circuit. > * 

4. The known good integrated circuit device in accordance with 
25 claim 1, wherein the/ solder ball array connections and the wire 

bond pads are on the/substantially the same level of the integrated 
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circuit so that either may provide contact with an end use device. 


5. The known good integrated circuit device in /accordance with 
claim 1, wherein the solder ball array or wi*re bond pads used for 
testing are not removed from the integrated circuit after testing 
5 6. The known good integrated circuit device in accordance with 
claim 1, wherein connect ions^to^the test device are metallurgical 
connections . 

7. The known good^ontegrated circuit device in accordance with 
claim 1, wherein^the solder ball array connections are controlled 

y 

10 collapse clvi'p connections. 

8, The known good integrated circuit device in accordance with 
2 cl^rML, wherein the solder ball array is a stress tolerant solder 
y^tfall array. 

k 9. The known good integra(4e^ circuit device in accordance with 


15 }j claim 1, wherein the integrated circuit device is a die. 



10. The known good integrated izfircuit device in accordance with 
P claim 1 wherein the integrated circuit device is connected to an 

RJ end use device. 

P. 

H .11. A method of making a known good integrated circuit device for 
20 solder ball array connection to an end use device comprising the 

, / 

constructing an integrated circuit device having wire bond 
pads, and a solder ball qirray, wherein^'the solder ball array is 
connected to the wire bond pad^^y connections on the integrated 
25 circuit; / / 

// 

after constructing the integrated circuit device connecting 
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the integrated circuit device to a test device with/the wire bond 
pads ; and 

testing the integrated circuit device. 

12. The method in accordance with claim 11, /further comprising 
leaving the solder ball array contacts in pr/stine condition, 

13. The method in accordance with claim /.l , further comprising 
heavily leading the solder ball array, 

14. The method in accordance with clayfn 11, wherein said testing 
is a cyclic temperature test, 

15. A method in accordance with cliim 11, further comprising the 
step of placing the solder ball ar/ay connections and the wire bond 
pads on the same substantially jaftanar surface. 

16. A method in accordance/ /i/h claim 11, further comprising 
metallurgically bonding t\\fi Jirf&/£&r\& pads to^the test device. 

17. A method in accordance js&it-h claim 11, wherein said integrated 
circuit device is a di* 

18. The method in ^fccoy4ance with ^Slaim 11, further comprising 
constructing stress/ tol/fe^ant solder ball connections, 

6rdance with claim 11, further comprising 
circuit device to an end use device after 


19. The method i 
connecting the in/cegry 


fred 


testing. 

20. A method pf yoking a known good integrated circuit device 
having wire bohd Connections for connection to an end use device 


comprising the 
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forming a 


st/eps of : 


forming wire bond pads on the integrated circuit device; 


stress tolerant solder ball array on the integrated 
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circuit device; 

connecting the stress tolerant solder IpaliNarray to the wire 
bond pads; and 

using the stress tolerant solder balA array to metallurgically 
connect the integrated circuit devic^/ to a known good integrated 
circuit test device; and 

testing the integrated circuit. 

21. The method in accordance \/ith claim 20, further comprising 
leaving the wire bond pad connections in pristine condition, 

22. The method in accordajrtge with claim 20, further comprising 
forming the stress tol^f*a/it solder ball array contacts using 
heavily leaded soldered^ b^flls 

23. The method in aqfccpr/flance with claim 20, wherein said testing 
is a cyclic temper ^Vurle/ test. 

24. A method ir//acc//6rdance with claim 20, further comprising 
removing the ii$:egrqfced circuit device from the test device by 


reheating ball^ 7 of jjhe stress tolerant solder ball array, 
25. A method/ in accordance with claim 24, further comprising a 



step of lea^ng a/ taffy pul^ conf iguration when the solder balls 
are drawn ^V/ay, 

26. A met?h'od ip Accordance with claim 24, further comprising a 
step of ca'dsing /stress tolerant solder ball array balls to sheer in 
the middle on the reheating for removal, 

27. A method /in accordance with claim 20, wherein said integrated 
circuit /aevicye is a die. 

28. The/ method in accordance with claim 20, further comprising 
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connecting the integrated circuit device to an end u^e device after 
testing. 

29. A method of testing a known good integrated circuit device 
having stress tolerant solder ball array connections for connecting 
to an end use device comprising the steps ot 

constructing on a surface of the integrated circuit device a 
stress tolerant solder ball array of co/fnections ; 

constructing on a surface of the integrated circuit wire bond 
pads which are connected to the stress tolerant solder ball array 
of connections ; 

testing said die by forming /metallic connections between said 
wire bond pads and a test device; and 

removing said metalli$/ Connections from said wire bond pads 
after testing said die. 


30. A method in accorc 
step of placing the 
and the wire bond pe 

31. A method in 
cyclic temperatur^ 


tfith claim 29 , further comprising the 
s tolerant solder ball array connections 
i3 same substaniTially planar surface, 
ith cla^m 29, wherein said testing is 
islTng , 


32. A method in/ ^qfcordance with claim 29, wherein the testing is 
at the integrate /circuit level. 

33. A method /jfrf accordance with claim 29, further comprising 
bonding the wi/r^ bond pads metallurgically to a test device. 

34. The meth/o# in accordance with claim 29, further comprising 
leaving the stress tolerant solder ball array contacts in pristine 
condition. 
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35. The method in accordance with claim 29, further comprising 
heavily leading the stress tolerant solder ball aryay . 

36. A method of testing an integrated circuit leaving wire bond 
connections for connecting to an end use device comprising the 
steps of : 

constructing on a surface of the integ/ated circuit a stress 
tolerant solder ball array of connections, 

constructing on a surface of the integrated circuit device 
wire bond pads which are connected tc/ the stress tolerant solder 
ball array connections; 

testing said integrated cirodit device by forming metallic 
connections between the stress tolerant solder ball array 
connections and a test device;/ and 

removing said metall^// connections after testing said 
integrated circuit < 

37. A method of testing^ known good integrated circuit having 
wire bond connections/^or / connecting to a an end use device in 
accordance with clair//&5, /further comprising removing by reheating 
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/stress tolerant solder ball array which are 

/ /. 

3t devi 


ace, 
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solder balls of 
connected to the 

38. A method o?/ycestinc£ a known/good integrated circuit having 
wire bond connoWions fq(r con;*ecting to a to an end use device in 
accordance wit$/claim 3^7^ further comprising a step of leaving a 
taffay pull configuration when the solder is drawn away. 

39. A method/of testing a known good integrated circuit having 
wire bond <£Jbhnections for connecting to an end use device in 
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accordance with claim 35, further comprising the/step of forming a 
stress tolerant solder ball array balls which^are heavily leaded, 
40. A method of testing a known y good integrated circuit having 
wire bond connections for competing /to an end use device in 


stress tolerant solder ba 
after reheating. 
41. A method of testing 
wire bond connect ions fori 
accordance with clantm 35 
connections between th 


accordance with claim 35 , farther comprising a step of causing 

\ 

farray' balls to sheer in the middle 

own good integrated circuit having 
connecting to an end use device, in 
rther compris>ng**^orming metallurgical 
ss^lrSTerant solder ball array and the 
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test substrate- 

42. The method in/accordance with claim 35, further comprising 
leaving the w/re J^ond pad connections in pristine condition, 

43. The method An accordance with claim 35, wherein said testing 
is a cyclic temperature burn-in test. 
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